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Efficiency of Retarding Reflection Crack in Reinforced-and-Modified
Asphalt Pavement Overlay
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and Eum, Joo Yong

ABSTRACT

This study was performed to evaluate performance of polymer-modified asphalt mixtures
and specially designed reinforcement techniques against reflection cracking of the asphalt
pavement overlay. Selected polymers were used for asphalt modification and polyester fiber,
a polypropylene film (vinyl) and a grid were used for mixture reinforcement. Using the
asphalt mixture with optimum asphalt content. a slab was made and cut into two pieces
of specimen. A layer of grid or vinyl was placed at the bottom of specimen to strengthen
the pavement layer against crack. A repeated loading was applied to the asphalt mixture
specimen which is placed on a cement concrete with a pseudo-crack. Crack propagation
under repeated loading was monitored and effectiveness of the devised crack retarding
techniques was evaluated. From the test results. a significant retardation of mode I
crack progress was monitored from some of the modified and reinforced asphalt mixtures.

Keyword : reflection crack, modified asphalt. asphalt overlay. reinforced asphalt mixtures
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Table 1. Physical properties of glass grid

Tensile Force

Mesh size Unit weight Melting point

Modulus of elasticity

20ke/cm X 10kg/cm 12.5em % 12.5¢cm 560g/ i 1.000°C

700,000ke/ e

Table 2. Description of various asphalt mixture

Mixture Description
AP Normal asphalt mixture
APF Polyester fiber(PF) reinforced AP mixture
APG Glass fiber grid(GG) reinforced AP mixture
APV Polypropylene vinyl(PV) reinforced AP mixture
LC LDPE and CB modified asphalt mixture
LCG GG reinforced LC mixture
LCV PV reinforced LC mixture
LCF PF reinforced LC mixture
LCFG PF and GG reinforced LC mixture
LCFV PF and PV reinforced LC mixture
S SBS modified asphalt mixture

SG GG reinforced S mixture
SV PV reinforced S mixture
SF PF reinforced S mixture

SFG PF and GG reinforced S mixture

SFV PF and PV reinforced S mixture
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Table 3. Specification limits of Korea Highway Corps for dense graded asphalt mixture and
gradation of 19mm gneiss aggregate
Sieve size 25mm 19mm 13mm #4 #8 #30 #50 #100 # 200
Passing | Spec. | 100 | 95-100 | 75-90 | 45-65 | 35-50 | 18-30 | 10-21 | 6-16 4-8

percent
(%) | Gneiss | 100 99.1 78.3 52.3 40.1 22.6 17.0 11.6 7.73
Table 4. Physical properties of gneiss aggregate
Classification Specification Gneiss
Specific gravity > 25 2.72
Abration (%) <35 18.1
Absorption (%) < 3.0 0.7
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Table 5. Properties at optimum asphalt content of Polymer, PF and Polymer+PF mixtures

e | OAC | Mot | VMA | VES | Bew | Sl | (T, ey

g) (%)
Spec.* - 3-5 above 14 75-85 20~-40 above 750 - -
AP 4.8 3.24 14.6 77.7 27 1618 8.45 76.9
APF 5.2 3.41 15.6 78.1 38 1779 8.9 77.3
LC 4.5 4.16 14.6 71.6 35 1781 8.9 95.8
LCF 5.0 3.69 15.3 75.9 35 1986 11.6 82.8
S 5.1 3.34 15.3 78.3 39 1407 9.7 99.8
SF 5.2 4.28 154 73.9 37 1618 10.0 91.8

* Specification limits for dense graded asphalt mixture by Korea Highway Corps

and Asphalt Institute
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Table 6. Reflection crack propagation test results by flexible test.

Mixture Fatigue life Final horizontal Horizontal DS V;rr;:\l;?}ll iigk
(cycle) displacement(mm) (cycle/mm) (mm/cycle)

AP 60.000 0.212 0.81 = 10° 6.0 x 10°
APF 115,000 0.310 220 x 10" 30 x 10™
APG 480,000 0.405 8.30 x 10° 0.8 x 10™
APV | 165.000 0.143 430 x 10° 20 x 10*
LC J 495,000 0.179 7.00 x 10° 0.8 x 10™
LCG 675.000 0.155 1041 x 10° 0.7 x 10™
LCV 540.000 0.267 6.80 x 10° 0.6 X ‘10_4
LCF 980.000 0.357 1320 x 10 0.4 x 107
LCFG 1.500.000 0.268 24.40 x 10° 0.1 x 107
LCFV 1,185,000 0.254 16.40 x 10° 0.4 x 10™
S 435,000 0.354 500 x 10° 1.0 x 10™
SG 630.000 0.262 7.70 x 10° 0.8 x 10™
3V 565,000 0.366 340 x 10° 0.9 x 10°
SE 895,000 0.294 20.10 = 10° 0.7 x 10™
SFG 1,395,000 0.316 17.10 x 10° 0.4 x 107
SFV 1,030,000 0.658 10.30 x 10° 05 x 10™
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